. Na2 distance time evolution for no-PIP 2 system. Time evolution of the distance between sodium at Na2 site (Na+/Na2) and sodium at Na1 site (Na2-Na1) in all 50 MD trajectories of the no-PIP2 system. Na+/Na2 release into intracellular solution (distance beyond 25Å) was observed in 9 trajectories (trajectory numbers 12, 13, 15, 18, 36, 37, 40, 45, and 48) . Figure S2 . Na2 distance time evolution for R51W system. Same as Figure S1 for the R51W construct.
In trajectories 9, 15, and 36, the Na+/Na2 ion is released to the intracellular environment. Figure S3 . Na2 distance time evolution for S/D system. Same as Figure S1 for the S/D construct. In only one trajectory (# 8) is the Na + from Na2 site released to the intracellular environment. Figure S4 . Na2 distance time evolution for K3A/K5A system. Same as Figure S1 for the K3A/K5A
construct. No Na+/Na2 release event is observed. Figure S5 . Intracellular gating residues distances for S/D system. Time evolution of distances between the residue pairs (R60-D436, E428-R445, K66-D345) that form intracellular gates in trajectory #8 of the S/D construct in which Na+/Na2 is released to the intracellular environment. The time correlation of events is indicated by the Na2-Na1 distance trace. The moving averages are calculated using the adjacent 100 frames. The time of Na+/Na2 is release to the intracellular environment is indicated by the thick dashed red line. Figure S6 . Intracellular gating residues distances for R51W system. Same as Figure S5 for the three trajectories in the R51W construct in which Na+/Na2 is released to the intracellular environment. Figure S7 . Intracellular gating residues distances for no-PIP 2 system. Same as Figure S5 for the nine trajectories of the no-PIP2 construct in which Na+/Na2 is released to the intracellular environment. Figure S8 . Frequencies of intracellular gating residues interactions. The frequencies of interactions between key intracellular gating residues in all 50 trajectories for all systems (expressed as percent), averaged over the simulation time after the firs 500ns, which considered as the equilibration phase. Stars indicate the trajectories in which Na+/Na2 is released. The N-term / IL4 panel represents PIP 2 mediated interactions (within 6 Å) between various Arg and Lys residues from the N-terminus (residue 1 to 59) with Arg443 from IL4 (defined as the interaction of the same PIP 2 with both Arg443 and any Arg or Lys residue of the N-terminus). . MSM implied-timescales plots. Implied time-scales plot obtained from MSM for the no-PIP 2 system (top panel). For comparison, the same plot is shown for the control system in PIP 2 -containing membrane from reference 32 (lower panel). The thick red lines highlight the MSM lag-times used for each system to construct the Markovian transition probability matrix. The first MSM relaxation mode for the no-PIP 2 system is on the order of 1.1 µs (corresponding to the Na + release from the Na2 site, see Main text), while the same relaxation mode is on the order of ~800 ns for the PIP 2 containing system. 
